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INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 
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LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



Preparation of piperazine derivatives as tachykinin 

antagonists 

Pentassuglia, Giorgio 

Glaxo Group Limited, UK 

PCT Int. Appl., 31 pp. 

CODEN: PIXXD2 

Patent 

English 

1 
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KIND DATE 



APPLICATION NO. DATE 
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W: AE, AG, 
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TJ, TM 
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CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG 

Al 20040107 EP 2002-720172 20020405 

CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
LT, LV, FI, RO, MK, CY, AL, TR 

, : GB 2001-8594 A 20010405 \ 

WO 2002-GB1602 W- 20020405 
MARPAT 137:310935 



* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The present invention relates to piperazine derivs . I [R, Rl = halogen, 
Cl-4-alkyl; R2 = H, Cl-4-alkyl; n, m = 1, 2] and pharmaceutically 
acceptable salts and solvates thereof, to process for their prepn., to 
pharmaceutical compns . contg. them and to their medical use. The 
invention also relates to a process: (a) for the prepn. of I, which 
comprises prepn. via redn. of ketopiperazines II (Ra = H, N-protecting 
group) with a suitable reducing agent; or (b) for the prepn. of I, which 
comprises the reaction of phenylpiperazines III (Ra = N-protecting group) 
with triphosgene and an org. base, followed by addn. of benzylzmines IV; 
each followed, where necessary or desired by one or more of the following: 
(i) removal of the nitrogen protecting group; (ii) isolation of the compd. 
as a salt or solvate thereof; (iii) sepn. of I or its derivs. into the 
enantiomers thereof. Thus, piperazinylurea V was prepd. from 
(S) -3- (4-Fluoro-2-methylphenyl) piperazin-2-one via carbonylation with 
triphosgene in CH2C12 contg. Et3N, amidation with N-Methyl-2 , 4 - 
dimethylbenzylamine hydrochloride in CH2CI2 contg. EtN(CHMe2)2 and redn. 
of the resulting benzamide VI with BH3 in THE. 

IT 470691-98-6P 470692-06-9P 470692-08-lP 
470692-09-2P 470692-10-5P 470692-11-6P 
470692-12-7P 470692-13-8P 

RL: SPN (Synthetic preparation) ; THU (Therapeutic use) ; BIOL (Biological 
study) ; PREP (Preparation) ; USES (Uses) 

(claimed tachykinin antagonist; prepn. of piperazine derivs. as 
tachykinin antagonists) 
RN 470691-98-6 CAPLUS 
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CN 1-Piperazinecarboxamide, N- [ (2 , 4 -dimethylphenyl) methyl] -2- (4-fluoro-2- 
methylphenyl) -N-methyl-, (28)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



F 




RN 470692-06-9 CAPLUS 

CN 1-Piperazinecarboxamide , N- [ (3, 4 -dichlorophenyl) methyl] -2- (4-f luoro-2- 
methylphenyl) -N-methyl-, (23)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



F 




RN 470692-08-1 CAPLUS 

CN 1-Piperazinecarboxamide, N- [ (3, 5 -dime thy Iphenyl) methyl] -2- (4-f luoro~2- 
methylphenyl ) -N-methyl - , (2S)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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Me 



RN 470692-09-2 CAPLUS 

CN 1-Piperazinecarboxamide, N- [ (3 , 5 -dichlorophenyl ) methyl] -2 - {4-fluoro-2- 

methylphenyl) -N-methyl-, (2S) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



F 




CI 



RN 470692-10-5 CAPLUS 

CN 1-Piperazinecarboxamide, N- [ (3 -chloro-4 -fluorophenyl) methyl] -2- (4-fluoro-2- 
methylphenyl) -N-methyl-, (2S) - (9CI) (CA INDEX NAME) . 

Absolute stereochemistry. 
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F 




RN 470692-18-3 CAPLUS 

CN 1-Piperazinecarboxylic acid, 3- (4-f luoro-2 -methylphenyl) -4- [ [ [ (4- 
f luorophenyl) methyl] methylamino] carbonyl] - , phenylmethyl ester, (38)- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The invention relates to piperazine derivs . I [wherein: R = halo, Cl-4 
alkyl; Rl = H, Cl-4 alkyl; R2 = H, Cl-4 alkyl, C2-6 alkenyl, C3-7 
cycloalkyl; or NR1CR2 = 5- to 6-membered heterocyclyl ; R3 = CF3 , Cl-4 
alkyl, Cl-4 alkoxy, CF30, or halo; R4 = H, (CH2)qR7 or (CH2 ) rCO (CH2 ) pR7 ; 
R5 = H, Cl-4 alkyl or C0R6; R6 = H, OH, NH2 , NHMe, NMe2 , 5-membered 
heteroaryl contg. 1-3 N/O/S or e-membered heteroaryl contg. 1-3 N atoms; 
R7 = H, OH, or NR8R9 wherein R8 and R9 = H or Cl-4 alkyl (un) substituted 
by OH or by NH2 ; RIO = H, Cl-4 alkyl; or RIO and R2 form C3-7 cycloalkyl; 
m, n = 0-3; p, r = 0-4; q = 1-4; provided that, when NR1CR2 = 5- to 
6-membered heterocyclic, then (i) m = 1 or 2; (ii) when m = 1, R .noteq. 
F; and (iii) when m = 2, both R .noteq. F] and pharmaceutically acceptable 
salts and solvates thereof. The compds . are potent and specific 
antagonists of tachykinins, including substance P and other neurokinins. 
Examples include 3 8 syntheses, 82 prepns . of intermediates, 4 std. 
formulations, and 2 bioassays. For instance, ( + ) - (S) -3 - (4 -f luoro-2 - 
methylphenyl) piperazin-2-one (prepn. given) was treated with triphosgene 
and amidated with 3 , 5 - (F3C) 2C6H3CHMeNHMe to give 2 diastereomeric amides. 
Sepn. of the (S , S) -diastereomer by flash chromatog. and redn. of the ring 
oxo group with BH3 . THF gave title compd. II, isolated as the acetate salt 
(III) . Using the gerbil foot-tapping model for reversal of an NKl 
agonist. III had an oral ED50 of 0.04 mg/kg. 

IT 334476-29-8P 334476-30-lP 334476-31-2P 
334476-32-3P 334476-33-4P 334476-34-5P 
334476-35-6P 334476-36-7P 334476-37-8P 
334476-38-9P 334476-39-OP 334476-40-3P 
334476-41-4P 334476-42-5P 334476-43-6P 
334476-44-7P 334476-45-8P 334476-46-9P 
334476-47-OP 334476-48-lP 334476-49-2P 
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RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; SPW (Synthetic preparation) ; THU (Therapeutic use) ; 
BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(drug candidate; prepn. of phenylpiperazinecarboxylic acid benzylamides 

as tachykinin antagonists) 
334476-29-8 CAPLUS 

1-Piperazinecarboxamide, N- [ [3, 5 -bis ( tr if luoromethyl) phenyl] methyl] -2- (4- 
f luoro-2 -methylphenyl) -N-methyl - , monohydrochloride (9CI) (CA INDEX NAME) 



334476-30-1 CAPLUS 

1-Piperazinecarboxamide, N- [ [3 , 5 -bis (trif luoromethyl) phenyl] methyl] -N- 
methyl-2- [3- (l-methylethyl)phenyl] -, monohydrochloride (9CI) (CA INDEX 
NAME) 




CF3 



• HCl 




CF3 



i-Pr 



• HCl 
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RN 334476-31-2 CAPLUS 

CN 1-Piperazinecarboxamide, N- [ [3 , 5 -bis (trifluoromethyl ) phenyl] methyl] -N- 
methyl-2- [2- (l-methylethyDphenyl] - , monohydrochloride (9CI) (CA INDEX 
NAME) 



CF3 




HCl 

RN 334476-32-3 CAPLUS 

CN 1-Piperazinecarboxamide, N- [ [3 , 5 -bis (trifluoromethyl) phenyl] methyl] -2 - (4- 
f luoro-3-methylphenyl) -N-methyl- , monohydrochloride (9CI) (CA INDEX NAME) 




Me 



• HCl 

RN 334476-33-4 CAPLUS 

CN 1-Piperazinecarboxamide, N- [ [3 , 5 -bis ( trifluoromethyl ) phenyl] methyl] -2- (2 , 4- 
difluorophenyl) -N-methyl- , monohydrochloride (9CI) (CA INDEX NAME) 
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t-BuO 




CF3 



RN 334477-80-4 CAPLUS 

CN 1-Piperazinecarboxylic acid, 4- [ [ [ (IR) -1- [3, 5-bis (tr if luoromethyl ) phenyl] 
2-methylpropyl]methylamino] carbonyl] -3- (4 -f luoro-2 -methylphenyl) 
1, 1-dimethylethyl ester, (3S)-rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 




CF3 



t-BuO^ 



CF3 
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"CAPLUS COPYRIGHT 2004 ACS on STN 
1989:594366 CAPLUS 
111:194366 

Synthesis and biological activity of a series of 
piperazine-2 , 3 -dione containing penicillins and 
6 . alpha . -f ormamidopenicillins . I. Derivatives 
substituted at C(5) or C(6) of the piperazine ring 
Davies, David T, ; Harrington, Frank P.; Knott, Sarah 
J.; Southgate, Robert 

Chemother. Res. Cent., Beecham Pharm. , 

Bet chworth/ Surrey, RH3 7AJ, UK 

Journal of Antibiotics (1989), 42(3), 367-73 

CODEN: JANTAJ; ISSN: 0021-8820 

Journal 

English 

CASREACT 111:194366 
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R 




I 



AB Title compds. I (R = H, OAc; Rl - R3 = H, Me, Ph; R4 = H, NHCHO) were 

prepd. The products had bactericidal activity, but offered no advantage 
over I (R - R3 = H, R4 = H, NHCHO) , 

IT 123361-19-3P 123361-31-9P 123409-99-4P 
123410-14-OP 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and aminolysis of) 
RN 123361-19-3 CAPLUS 

CN 4-Thia-l-azabicyclo [3.2.0] heptane - 2 -carboxylic acid, 6- [ [ [ [ (4 -ethyl -2 , 3 - 
dioxo-6-phenyl-l-piperazinyl) carbonyl] amino] phenylacetyl] amino] -3,3- 
dimethyl-6- (methylthio) -7-OXO-, phenylmethyl ester, [2S- 
[2.alpha.,5,alpha.,6.alpha.,6[S*(R*)]]]- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



SMe 




O O 



RN 123361-31-9 CAPLUS 

CN 4-Thia-l-azabicyclo [3.2.0] heptane -2 -carboxylic acid, 6 - [ [ [3 , 4- 
bis ( ace tyloxy) phenyl] [ [ (4-ethyl-2, 3 -dioxo-6 -phenyl-1 - 

piperazinyl) carbonyl] amino] acetyl] amino] -3 , 3 -dimethyl -6 - (methylthio) -7-oxo- 
, phenylmethyl ester, [2S- [2 . alpha . , 5 . alpha . , 6 . alpha . , 6 [S* (R* ) ] ] 1 - (9CI) 
(CA INDEX NAME) 



Absolute stereochemistry. 
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piperazinyl) carbonyl] amino] acetyl] amino] -6- ( f ormylamino) -3 , 3 -dimethyl -7 - 
OXO-, phenylmethyl ester, [2S- [2 . alpha . , 5 . alpha . , 6 . beta . [R* (S*) ] ] ] - (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 



OAc 




-0 - . - O 
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Patent 
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PATENT NO, 



KIND DATE 



JP 57118587 
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A2 



APPLICATION NO. 



DATE 



19820723 JP 1981-188407 19811126 

JP 1981-188407 19811126 
CASREACT 98:71807 




AB Forty-eight penicillin derivs . [d-(-)-I; R = H, alkyl, alkenyl, acyl , 
aroyl, etc.; Rl = H, Me, Ph, etc.; R2 = H, Na; m = 1, 2], effective 
bactericides at 0.4-100 .mu.g/mL, were prepd. Thus, 3.71 g Me3SiCl Was 
refluxed with 2.5 g l-acetyl-3 -oxopiperazine and 3.45 g Et3N in dioxane, 
Et3N.HCl filtered, and the filtrate treated with 1.8 g C0C12 at 
-3 0. degree, to -4 0. degree, and room temp, to give 3.5 g 

4-acetyl-2-oxo-l-piperazinecarbonyl chloride, which (900 mg) was treated 
with 1.0 g 6- [d- (-)- .alpha. -amino- .alpha. -phenylacetamido]penicillanic 



09/288, 556 



acid in 8 0% aq. THF at 0. degree, and pH 8.0-8.5, and the mixt . kept at pH 
7.5-8.0 and 5-10. degree, to give 94% I (R = Ac, Rl = H, R2 = Na, O at, 
2-position) . 
IT 59703-75-2P 

RL: BAG (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; SPN (Synthetic preparation) ; BIOL (Biological 
study) ; PREP (Preparation) 

(prepn. and bactericidal activity of) 
RN 59703-75-2 CAPLUS 

CN 4-Thia-l-azabicyclo [3.2.0] heptane- 2 -carboxylic acid, 3 , 3 -dimethyl-7-oxo-6- 
[ [ [ [ (3-oxo-2-phenyl-l-piperazinyl) carbonyl] amino] phenylacetyl] amino] 
[2S- (2. alpha., 5. alpha., 6. beta.)]- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




O 
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Penicillins I (R = H, halo, OH, N02 , cyano, alkyl, acyloxyalkyl , aryl, 
cycloalkyl, etc.; Rl = alkyl, cycloalkyl, cycloalkenyl , cycloalkadienyl , 
aryl, aralkyl, alkyl thioalkyl , aryloxy, heterocyclyls ; R2 = H; R1R2 may 
form a cycloalkyl, cycloalkenyl, cycloalkadienyl ring; R3-R6 = H, halo, 
C02H, alkyl, acyloxyalkyl, aryl, etc.; R3R4 or R5R6 may form a cycloalkyl, 
cycloalkenyl, cycloalkadienyl ring; Z, Zl =0, S) , and their salts and 
esters were prepd. by reaction of the amineacetamidopenicillanic acids II 
or their derivs . with the piperazines or their III reactive derivs . or by 
reaction of 6 -aminopenicillanic acid or their derivs. with the 
piperazinecarboxamidoacetic acids IV or their reactive derivs . I are 
antibiotics with a wide antibacterial spectrum. Thus, 244 mg 
2 , 2 -pentamethylene-3 , 5-dioxo-l-piperazinylcarbonyl chloride in THF was 
treated at 0. degree, with 350 mg D {-)-. alpha . -aminobenzylpenicillin in 80% 
aq. THF and the mixt . adjusted to pH 8.0-8.5 with Et3N and then at 
5-10. degree, and pH.7. 5-8.0 to give 500 mg D ( - ) - . alpha . - (2 , 2 - 
pentamethylene-3 , 5 -dioxo-l-piperazinylcarboxamido) benzylpenicillin . Also, 
prepd. were D ( - ) - . alpha . - (4 -benzyl -2 , 2 -pentamethylene-3 , 5-dioxo-l- 
piperazinecarboxamido) - , D ( - ) - . alpha . - (4 - .beta . , .beta . , .beta . - 
trichloroethoxycarbonyl -2 , 2 -pentamethylene-3 , 5 -dioxo-1- 

piperazinecarboxamido) - , D { - ) - . alpha .-(3,5 -dioxopiperazinecarboxamido) - , 
D- (-) - . alpha . - {2 -methyl -2 -phenyl -3 , 5 -dioxopiperazinecarboxamido) - , and 
D (2-) - . alpha . - (4 -benzyl -2 -methyl -2 -phenyl -3 , 5- 
dioxopiperazinecarboxamido) benzylpenicillins . 
59703-79-6P 59703-82-lP 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(prepn. of) 
59703-79-6 CAPLUS 

4-Thia-l-azabicyclo [3.2.0] heptane - 2 -carboxy lie acid, 3,3 -dimethyl-6- [ [ [ [ (2 - 
methyl -3 , 5 -dioxo-2 -phenyl- 1-piperazinyl) carbonyl] amino] phenylacetyl] amino] - 
7-0X0-, [2S- (2 .alpha. , 5 .alpha. , 6 -beta. ) ] - (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
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RN 5 9703-82-1 CAPLUS 

CN 4-Thia-l-azabicyclo [3 . 2 . 0] heptane-2 -carboxylic acid, 3 , 3 -dimethyl-6- [ [ [ [ 
methyl-3 , 5 -dioxo-2 -phenyl -4 - (phenylmethyl) - 1-piperazinyl] carbonyl] amino] 
enylacetyl] amino] -7-oxo- , [2S- (2 . alplia. , 5 .alpha. , 6 .beta . ) ] - (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 
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AB Acylaminobenzylpenams I and -cephems II (R = substituted oxopiperazino; Rl 
= H, Na, ester; R2 = H, OAc, heterocyclic thiol) (164 compds . ) were prepd. 
by acylating aminobenzylpenams and -cephems. Thus l-acetyl-3- 
oxopiperazine was treated with C0C12 and used to acylate ampicillin to I 
(R = 4 -acetyl-2 -oxopiperazino, Rl = Na) . 
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RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. of) 
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CN 4-Thia-l-azabicyclo [3.2.0] heptane - 2 -carboxy lie acid, 3 , 3 -dimethyl -7 -oxo- 6- 
[ [ [ [ (3-oxo-2-phenyl-l-piperazinyl) carbonyl] amino] phenylacetyl] amino] 
[2S- (2 .alpha. , 5 .alpha. , 6.beta. ) ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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CN 4-Thia-l-azabicyclo [3 . 2 . 0] heptane-2 -carboxylxc acid, 3 , 3 -dimethyl-6- [ [ [ [ (2 - 
methyl-3 , 5-dioxo-2-phenyl-l-piperazinyl) carbonyl] amino] phenylacetyl] amino] - 
7-OXO-, [2S- (2 .alpha. , 5 .alpha. , 6 .beta. ) ] - (9CI) (CA INDEX NAME) 
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Absolute stereochemistry. 
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CN 4-Thia-l-azabicyclo [3.2. 0] heptane-2 -carboxylic acid, 3 , 3 -dimethyl -6 - [ [ [ [ [2- 
methyl-3 , 5 -dioxo-2 -phenyl -4 - (phenylmethyl) -1-piperazinyl] carbonyl] amino] ph 
enylacetyl] amino] -7-oxo- , [2S- (2 . alpha . , 5 .alpha . , 6 . beta . ) ] - {9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 




